Surfactants modify the torsion properties of proteins: a single molecule study.
Surfactants are widely used in diagnostic assays to prevent protein aggregation and non-specific adsorption at surfaces. Here, a single molecule magnetic torque tweezers study is reported, aiming to quantify surfactant-induced changes in the torsional flexibility of a protein model system: protein-G-immunoglobulin G (IgG) attached to a glass surface. The influences of Sodium Dodecyl Sulphate (SDS) and Polysorbate 20 (Tween 20) on the protein pair have been investigated. The proteins were exposed to the surfactants at concentrations relative to the Critical Micelle Concentration (CMC), namely 0.1× CMC, 1× CMC and 10× CMC. Both surfactants increase the torsional flexibility of the protein-G-IgG complex. Tween 20 is most effective at increasing the torsional flexibility of the complex at the surface while SDS is more effective at dissociating the protein bonds. Tweezer data on the IgG-IgG protein pair show no influence of Tween 20 on the torsional flexibility. Furthermore, temperature dependent near-UV and far-UV Circular Dichroism (CD) data at 10× CMC show that Tween 20 does not significantly alter the secondary and tertiary structure of both protein-G and IgG while SDS does. These results provide evidence that both the mechanical properties of the protein structure and the interaction between proteins can alter the torsional rigidity measured with magnetic torque tweezers. This study shows for the first time the ability to use magnetic torque tweezers as a probe for surfactant-induced changes in proteins at a single molecule level.